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INTRODUCTION
Scrub typhus is widely distributed in Asia [1–4].
Sri Lanka is described as one of the risk areas for
scrub typhus [5]. Kularatne et al. [5] reported the
presence of scrub typhus, spotted fever rickettsi-
oses and murine typhus in a 2-year study in
central Sri Lanka. Typhus-like fever continues to
be reported in many parts of Sri Lanka, with
increased notiﬁcation between 1994 and 2004. The
speciﬁc aims of this study were to identify
rickettsial infections using the immunoﬂuorescent
test (IF) in children clinically diagnosed as having
fever and rash in a hospital serving part of the
Central Province of Sri Lanka.
THE STUDY
The serological, clinical and epidemiological fea-
tures in children presenting with fever and rash
over a 1-year period in 2001 to Base Hospital,
Nawalapitiya in the Central Province of Sri
Lanka, were studied. Patients entered into the
study were characterised by fever, rash and a
rapid defervescence within 48 h of chloramphe-
nicol therapy. A validated questionnaire was used
to obtain relevant data from each patient. Three
millilitres of blood was taken within 24 h of
admission and 2 weeks later when possible after
obtaining consent from the parent of the child.
Blood was collected into a sterile dry screw
capped bottle and transported the same day to
the laboratory, where the serum was separated
and stored at )70C. Ethical clearance for the
study was obtained from the Faculty of Medicine,
University of Peradeniya.
Serum samples of 44 patients were freeze dried
and sent to the Unite des Rickettsies in Marseille
for speciﬁc diagnosis of rickettsioses. A paired
serum was available in 24 patients and a single
serum for 20 patients. Serologic testing was
performed by indirect immunoﬂuorescence (IF)
using 13 rickettsial antigens, which included
SFG rickettsiae (Rickettsia conorii subsp. indica,
Rickettsia japonica, Rickettsia helvetica, Rickettsia
slovaca, Rickettsia asiatica, Rickettsia felis and
Rickettsia heilongjiangensis), typhus group rickett-
siae (Rickettsia typhi) and Orientia tsutsugamushi
(Gilliam, Kato, Karp and Kawazaki strains) as
previously described [4]. An immunoﬂuorescence
test was considered positive when there was a
four-fold rise in antibody titre or a single antibody
titre in IgG ‡ 1 ⁄ 128 and an IgM titre ‡ 64 to one
or more antigens of the tested species. A rickett-
sial species was considered to represent the agent
of infection when titres of IgG and ⁄ or IgM
antibody against the antigen were at least two
serial dilutions higher than titres of IgG and ⁄ IgM
antibody to the other antigens. When the differ-
ence in titres between several antigens was lower
than two dilutions, Western blot and cross-
adsorption assays were performed as previously
described. A rickettsial antigen was considered to
represent the agent of infection when acute-phase
or convalescent-phase sera reacted only with the
speciﬁc proteins of this antigen.
Of 24 patients in whom paired sera were
available, 14 were conﬁrmed positive for spotted
fever group by IFA and signiﬁcantly high titres
were obtained in a further three patients from
whom only a single serumwas obtained (Table 1).
Eleven of the 14 paired sera showed a four-fold
rise or signiﬁcant titre to R. helvetica, R. japonica,
R. felis, R. honei and R. slovaca. The three remaining
paired sera were negative or had a low titre to
R. slovaca. Western blot and cross-adsorption
studies performed on sera of 11 patients revealed
that ﬁve patients may have R. honeı¨, three had
R. felis and three remained undetermined.
Ten patients in whom a paired serum was
available and 17 where only acute sera were
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available had IF negative results. The lack of
convalescent sera makes interpretation of results
in the latter group impossible. None of the tested
sera were positive for scrub typhus (Gillian, Karp,
Kato and Kawazaki serotypes) or murine typhus
(R. typhi), both of which have been previously
described in Sri Lanka.
A seasonal variation was observed with
increased admissions between December and
March (75%). In 98.6% of patients, the illness
started with fever. Temperature ranged from 38.5
to 40.2C. The mean onset of rash in relation to the
fever was 2.95 ± 2.4 days with 83% of patients
developing the rash within 5 days of onset of
fever. The rash was erythematous and maculo-
papular, involving the face, trunk, limbs, palms
and soles. None of the patients had an eschar. The
duration of fever on presentation to the hospital
ranged from 2 to 15 days, with a mean ⁄ SD of
6.2 ± 2.99. Patients were followed up for 2 years
and no recurrences or complications were seen.
CONCLUSION
Our results clearly indicate that spotted fever
group rickettsiosis are present in the central
province of Sri Lanka and may be a common
cause of fever. Molecular detection and culture of
rickettsial strains are warranted to characterise
the species involved in this country.
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Table 1. Results of positive IFA against SFG antigens in 17 patients
Patient no. R. helvetica R. conorii R. japonica R. honei R slovaca R. asiatica R. heilongjianghensis R. felis
1 A 32 ⁄ 0 – 32 ⁄ 0 32 ⁄ 0 – – – 32 ⁄ 0
C 2048 ⁄ 32 64 ⁄ 0 2048 ⁄ 32 2048 ⁄ 32 2048 ⁄ 32 – 128 ⁄ 0 2048 ⁄ 32
2 A 64 ⁄ 0 32 ⁄ 0 64 ⁄ 0 128 ⁄ 0 64 ⁄ 0 32 ⁄ 0 – 64 ⁄ 0
C 1024 ⁄ 64 – 1024 ⁄ 64 1024 ⁄ 64 128 ⁄ 16 – 128 ⁄ 0 1024 ⁄ 32
3 A 64 ⁄ 0 – 64 ⁄ 0 64 ⁄ 0 – – – 64 ⁄ 0
C 2048 ⁄ 32 32 ⁄ 0 2048 ⁄ 32 2048 ⁄ 32 128 ⁄ 16 – 32 ⁄ 0 22048 ⁄ 32
4 A 256 ⁄ 32 – 256 ⁄ 32 512 ⁄ 32 – – – 256 ⁄ 32
C 1024 ⁄ 16 32 ⁄ 0 1024 ⁄ 16 2048 ⁄ 16 256 ⁄ 16 32 ⁄ 0 – 1024 ⁄ 16
5 A 2048 ⁄ 32 – 2048 ⁄ 32 2048 ⁄ 32 512 ⁄ 32 – – 2048 ⁄ 32
C – – – – – – – –
6 A 64 ⁄ 0 – 64 ⁄ 0 64 ⁄ 0 32 ⁄ 0 – – 64 ⁄ 0
C 1024 ⁄ 0 – 1024 ⁄ 0 1024 ⁄ 0 256 ⁄ 0 – – 1024 ⁄ 0
7 A 128 ⁄ 0 – 128 ⁄ 0 128 ⁄ 0 256 ⁄ 0 – – 128 ⁄ 0
C 128 ⁄ 0 – 128 ⁄ 0 128 ⁄ 0 – – – 128 ⁄ 0
8 A 1024 ⁄ 128 64 ⁄ 0 1024 ⁄ 128 1024 ⁄ 128 1024 ⁄ 128 – 128 ⁄ 0 1024 ⁄ 128
C 1024 ⁄ 128 1024 ⁄ 128 1024 ⁄ 128 1024 ⁄ 128 – 128 ⁄ 0 1024 ⁄ 128
9 A 64 ⁄ 0 – 0 64 ⁄ 0 64 ⁄ 0 – – 64 ⁄ 0
C 256 ⁄ 64 256 ⁄ 64 256 ⁄ 64 – – – – 64 ⁄ 0
10 A – – – – – – – –
C 2048 ⁄ 0 – 2048 ⁄ 0 2048 ⁄ 0 512 ⁄ 0 – 64 ⁄ 0 2048 ⁄ 0
11 A 128 ⁄ 0 – 128 ⁄ 0 512 ⁄ 0 – – – 512 ⁄ 0
C 128 ⁄ 64 – 128 ⁄ 64 256 ⁄ 64 – – – 256 ⁄ 64
12 A 128 ⁄ 256 – 128 ⁄ 512 256 ⁄ 512 – – – 128 ⁄ 256
C 256 ⁄ 16 – 1024 ⁄ 16 1024 ⁄ 16 128 ⁄ 16 – 64 ⁄ 0 1024 ⁄ 16
13 A 32 ⁄ 0 – 32 ⁄ 0 32 ⁄ 0 – – – 32 ⁄ 0
C 2048 ⁄ 16 64 ⁄ 0 2048 ⁄ 16 2048 ⁄ 16 512 ⁄ 0 – 64 ⁄ 0 2048 ⁄ 16
14 A 64 ⁄ 0 32 ⁄ 0 64 ⁄ 0 64 ⁄ 0 32 ⁄ 0 – 32 ⁄ 0 2048 ⁄ 0
C 2048 ⁄ 16 – 2048 ⁄ 16 2048 ⁄ 16 512 ⁄ 16 128 ⁄ 0 2048 ⁄ 16
15 A 512 ⁄ 64 32 ⁄ 0 128 ⁄ 64 512 ⁄ 64 128 ⁄ 64 – 32 ⁄ 0 32 ⁄ 0
16 A 512 ⁄ 32 32 ⁄ 0 512 ⁄ 32 512 ⁄ 32 128 ⁄ 32 – 64 ⁄ 0 512 ⁄ 64
17 A 2048 ⁄ 0 – 2048 ⁄ 0 2048 ⁄ 0 256 ⁄ 0 – – 2048 ⁄ 0
A, acute – no detectable antibody.
C, convalescent – results given as IgG ⁄ IgM.
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